Aim of the study: This study was aimed to clarify possible relationship between human constitutional types used in traditional Mongolian medicine and stages of the disease in patients with chronic hepatitis B (CHB).
Introduction
Numerous studies were focused on the relationship between basic concepts of traditional and modern medicine. In particular, dominant distribution of particular human constitutional types used in traditional oriental medicines among patients with different forms or stages of certain pathology was described for Sasang typology in Korean medicine [1] [2] [3] , Yin-Yang typology in Chinese medicine [4] and typology in Indian Ayurveda medicine [5] . Human constitutional typology system in traditional Mongolian medicine was based in constitutional concepts of Tibetan medicine and developed last several centuries with regard to lifestyle of nomadic Mongolian people living in Central Asian continental plateau [6] . In traditional Mongolian medicine the typology system prescribes 3 single, 3 dual and one triple human constitutional types and additional mixed (or combined) types in accordance with domination of abstraction substances (or humors, or notions, or elements) in human body. Single types are "Khii" (ᠢ, Tibetanrlung [loong] or wind, or vital energy, or air), "Shar" (ᠰᠷ, Tibetanmkrispa [kris-pa], or Tripa or mucus, or fire) and "Badgan" (ᠪᠬ�ᠠ, Tibetan-badken or pekan, or phlegm, or bile, or earth/water), and dual types are Khii-Shar, Khii-badgan, Shar-Khii, Shar-badgan, Badgan-Shar and Badgan-Khii [7] [8] [9] . Our previous study has determined titer of some cytokines in plasma of peripheral blood and lymphocyte overnight culture supernatant of blood donors and has suggested the relationship between types of humors or constitutional types practiced in traditional Mongolian medicine and intensity of specific immune response types in healthy individuals [10] .
Hepatitis B is a potentially life-threatening liver infection caused by the hepatitis B virus (HBV) presenting a major global health problem and it can cause chronic infection and puts people at high risk of death from cirrhosis and liver cancer [11] . Mongolia is the country with high rate of hepatitis B disease burden with 10.6% of positive Hepatitis B surface Antigen (HBsAg) and 78.1 agestandardized incidence rate of liver cancer per 100, 000 population [12] . Staging principles in guidelines mostly used for diagnostics, treatment and control of CHB are based on relationship between viral replication and evolution and the host immune response [13] . American Association for the Study of Liver Diseases (AASLD) Guideline for treatment of CHB provides four phases for CHB such as immune-tolerant phase, HBeAg-positive immune active phase, inactive chronic hepatitis B phase and HBeAg-negative immune reactivation phase [13] . Another widely recommended guideline is Clinical Practice Guidelines on the management of hepatitis B virus infection issued by European Association for the Study of the Liver (EASL). Updated in 2017 edition of the Guideline classified CHB into five phases: HBeAg-positive chronic HBV infection, HBeAg-positive chronic hepatitis B, HBeAg-negative chronic HBV infection, HBeAg-negative chronic hepatitis B, and HBsAg-negative phase characterized by serum negative HBsAg and positive antibodies to HBcAg (anti-HBc), with or without detectable antibodies to HBsAg (anti-HBs) [14] . World Health Organization's (WHO) document named Guidelines for the prevention, care and treatment of persons with chronic hepatitis B infection prescribes five non-linear phases: immune tolerant, immune active, inactive chronic hepatitis, immune escape, and reactivation phases [15] .
Non-linearity or non sequent development of events is common for above mentioned staging classifications and these phases look more likely as conditions of viral-host interaction. And question is that does development of particular condition of viralhost interaction may be related with personal characteristics of the host? We could not find any reports focused on relationship between stages of chronic hepatitis B and human typology used in Oriental medicine from available sources.
Aim of the study
This study was aimed to clarify possible relationship between human constitutional types used in traditional Mongolian medicine and stages of the disease in patients with chronic hepatitis B.
Materials and methods
In this cross-sectional study were enrolled 101 (53 males and 48 females) patients aged age 21- [16] . The guideline was developed in compliance with WHO Guidelines for the prevention, care and treatment of persons with chronic hepatitis B infection [15] . There were selected 101 patients only in certain three phases of chronic HBV: in immune active, immune inactive and immune reactivation phases and without mix (hepatitis A and/or hepatitis C virus) and/or co-infection (hepatitis D virus). Patients in rest two phases described (immune tolerant and immune escape phases) in the guideline were excluded as transient conditions of host immune response to HBV. Following criteria was used to classify patients: 1) for immune active phase -disease characterized by fluctuating aminotransferases (alanine transferase-ALT; and aspartate tranferase-AST), high HBV deoxyribonucleotide (DNA) concentrations (> 200 000 IU/mL) and may result in seroconversion from HBeAg (hepatitis B e antigen) to anti-HBe (antibody to hepatitis B e antigen); 2) for immune inactive phasedisease with negative HBeAg, positive anti-HBe, normal ALT and low HBV-DNA concentration (<2000 IU/mL); and for immune reactive or immune clearance phase -disease with positive or negative HBeAg, intermittent or persistent elevation of ALT levels and high HBV-DNA concentration, although not higher than 200 000 IU/mL. Personal and clinical data of patients were collected from the medical records.
Human constitutional types used for differential approaches of diagnostics and treatment of diseases in traditional Mongolian medicine [8, 17] Pearson's Chi-square coefficient (χ 2 ) was calculated for distribution of signs, independent-samples T test (t) was used for comparison of mean in different constitutional types. Microsoft Windows Excel and SPSS-17 programs were been used for statistical processing of data.
Results
Age and sex of patients are shown in Table 1 . Distribution of constitutional types used in traditional Mongolian medicine among patients with different phases or conditions of chronic HBV infection is shown in Table 3 . There was demonstrated significantly increased distribution of inactive CHB cases among pure Badgan type patients and reactive HBV infection among pure Shar and Shar-Khii type patients (χ 2 =69.5; p=0.001). Furthermore, distribution of constitutional types by dominantly expressed humors among patients with CHB has revealed with significant difference (Figure 2 ). As shown in the Figure 2, 
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Discussion
Tibetan classical manuscript "Gyud-shi" describes physical cause of human typology as follows "…the physical or material causes of the three humors are: the subtle wind element … becomes the cause of the Wind (Khii) humor and the nervous system; the sperm, which is the cause of the Phlegm (Badgan) humor and of the lymphatic and endocrine systems; the menstrual blood (ovum), which is the cause of the Bile (Shar) humor, the blood and blood circulation and of the metabolic systems. The three humors … develop the body, and govern the body/mind and its functions. They rule physiology, anatomy and morphology, regulate the functioning of the body, its organs, the brain, nerves, bones, blood circulation, lymphatic systems, digestion etc. Balanced humors give positive health and harmony to the body/mind, and provide a good base for the development of the body/mind, the immune system and protection. On the contrary, the loss of balance among the humors causes energy disharmony and physical and mental disequilibrium which may appear at any time and become the cause of diseases …" [21] . If we will look trough prism of balanced humors we will summarize key findings of the current study as follows: distribution of human constitutional types used for differential approach of diagnostics and treatment of diseases in traditional Mongolian medicine is significantly different among patients with different phases of chronic hepatitis B. Here we can suggest next statements: 1) immune active phase or condition of CHB may be related with Khii humor; 2) reactivation phase/ condition of CHB may be related with Shar humor; and 3) inactive phase/condition -with Badgan humor.
Balmasova IP, et al. [22] reviewed literature reports focused on immunopathogenesis of CHB and described mechanisms of innate and adaptive immunity, which involved in different stages of chronic HBV infection. According to this report active phase of CHB characterized by signs of active liver inflammation in liver histology with elevated infiltration of intrahepatic CD4+ T helper 1 (Th1) and CD8+ cytotoxic (CTLs) lymphocytes, high content of Th17 cells in the liver and in the blood, and decreased in the liver and increased in the blood count of regulatory T cells (Treg). In contrast, inactive phase of CHB characterized by signs of mild inflammation or inactive cirrhosis in liver histology with predominance of inflammatory Th1 cells in liver and low HBVspecific immune response. But patients with reactivation phase of chronic HBV infection have demonstrated signs of normal tissue or cirrhosis and hepatocellular carcinoma in liver histology, predominance of inflammatory Th1 cells and fallen down CD8+ CTL cells. So, findings of our study in accordance with this review let us to suppose that Khii humor domination is correlated with imbalance of immune regulation toward the intensive Th1 mediated cytotoxicity due to CTLs and Th17 mediated inflammation and down regulated Th2 response due to suppressed Treg function in the tissue. In other hand Th1 mediated inflammation is powerful tool against intracellular infection [23, 24] and it may frequently affect cells and cause tissue damage, which are typical pathological findings for immune active phase of chronic HBV infection [22] . Shar humor domination is correlated with intensive Th1 mediated inflammation due to activated local macrophages (Kupffer cells) [22] . Zhang JY, et al. [25] found increased number of Th17 cells in peripheral blood and liver tissue of patients with CHB comparing with healthy liver donors and positively correlated with degree of liver injury with Th17 cell count. If inflammation affecting liver tissue has more intensity in patients with active phase [22, 25, 26] and the tissue transforming potential is higher in reactivation phase of chronic HBV infection [22, 26] we may suggest the Khii humor may be correlated with more aggressive tissue damage and Shar humor may be related with more intensive tissue regeneration.
Our suggestions in previous report [10] prescribes possible matching of Khii humor with Th1 mediated cytotoxic response and have a correspondence with findings of current study. But our previous suggestion pointing matching of Shar humor with Th2 mediated response was built on elevated titer of interleukin -10 (IL-10) in healthy subjects. Report of Das A, et al. [27] have shown a close temporal correlation between IL-10 levels and fluctuations in viral load or liver inflammation and blockade of IL-10 in vitro rescued polyfunctional virus-specific CD8 T cell responses. So we can hypothesize that Shar humor is correlated with higher activity of IL-10 producing regulatory B cells (Breg) [27] .
Findings of the study are likely to be not sufficient for development of suggestions which may explain immunological mechanisms of the correlation between Badgan humor and inactive phase of HBV infection. Authors believed that data of subjects with recovered infection or subjects in immune tolerant phase of chronic HBV infection should be analyzed for this purpose.
Conclusion
Distribution of human constitutional types used for differential approach of diagnostics and treatment of diseases in traditional Mongolian medicine is significantly different among patients with different phases of chronic hepatitis B.
